Sensory neuropeptide-mediated bronchoconstriction of the guinea pig lung by diamide; a comparison to hydrogen peroxide.
The effect of the thiol oxidizing agent diamide on airway conductance, dynamic compliance and perfusion flow of isolated perfused and ventilated guinea pig lungs was investigated. When infused in the pulmonary circulation, diamide (100 microM) induced bronchoconstriction, but no effect on perfusion flow was observed. Although diamide exposure induced the formation of thromboxane A2, the thromboxane/prostaglandin endoperoxide receptor antagonist L-670,596 did not affect the decrease in conductance and compliance induced by diamide. Diamide induced the release of the sensory neuropeptide calcitonin gene-related peptide. The bronchoconstriction and the release of calcitonin gene-related peptide induced by diamide were abolished by capsaicin pretreatment of the guinea pigs. Combined pretreatment with the NK1 and NK2 receptor antagonists, CP-96,345 and SR-48968, attenuated the effect of diamide. Hydrogen peroxide-induced vaso- and bronchoconstriction was not affected by capsaicin-pretreatment, nor did hydrogen peroxide induce detectable release of calcitonin gene-related peptide. The results indicate that diamide activates sensory nerves and induces neuropeptide release and neurokinin receptor-mediated bronchoconstriction in the isolated perfused and ventilated guinea pig lung.